The inhibition of thyroidal hormone synthesis by propylthiouracil (PTU) was studied in intact, hypophysectomized and thyroxine-treated rats. Animals were fed a low iodine diet for 7 days before hypophysectomy or before thyroxine injection was started and continued on this diet for one more week up to autopsy. Graded doses of PTU were administered once daily for the last 2 days before autopsy. Radioiodine was given intraperitoneally immediately after the last dose of PTU and thyroids were removed 24 hours later.
In intact animals fed a low iodine diet for 2 weeks, the formation of T3 + T4 was the most easily, the formation of DIT next and the formation of MIT the least easily inhibited by PTU. In contrast, the formation of MIT and DIT in hypophysectomized and in thyroxine-treated animals given graded doses of PTU was apparently inhibited to an equal extent. No iodothyronines were formed in the hypophysectomized rats and very little was formed in the thyroxine-treated rats which did not receive PTU. Approximately 10 times as much PTU was required to depress MIT and DIT formation to an equivalent extent in the thyroxine-treated as in the hypophysectomized animals.
oxidation of inorganic iodide in the thyroid gland and its subsequent binding to tyrosyl radicles (Astwood 1954) . However, during the last few years it has become apparent that this concept is incorrect and it is now known that coupling of iodotyrosines to form iodothyronines is the most sensitive step affected by thionamides (Richards Sc Ingbar 1959; Slingerland et al. 1959) . As doses of antithyroid drugs are increased, iodination of monoiodotyrosine (MIT) to form diiodotyrosine (DfT) and eventually the iodination of tyrosine to form MIT are inhibited. This last step is much less easily inhibited than the other steps, as has been indicated by the previous report from our laboratory that relatively huge doses of propylthiouracil (PTU) are unable in normal rats to inhibit completely the formation of MÎT (lino et al. 1961) .
Studies by Taurog et al. (1958) (log-log plot).
identical to those observed in the previous report from our laboratory in which equivalent doses of PTU had been employed but low iodine diet had been fed for only one week to intact animals. However, in the previous report, diiodo¬ tyrosine was not detected when propylthiouracil was given in doses of 1 mg Fig. 3 as the equivalent data from all experiments were essentially iden¬ tical. The radioiodine uptake, which had been considerably reduced by hypo- (Table 3 ).
The effect of graded doses of PTU on the various radioiodinated compounds in the thyroid gland of hypophysectomized rats is illustrated in Fig. 3 . In these experiments, it was impossible to detect iodothyronine formation after the 4th post-hypophysectomy day (Fig. 2) . Both DIT and MIT formation were in¬ hibited approximately equally by the same dose of PTU in hypophysectomized rats (Fig. 3) . Both compounds were undetectable when 10 mg PTU were given in two of the three experiments, although in one experiment slight amounts of both were found. The decrease in inorganic iodide in the thyroid with increasing doses of PTU was less marked than in the intact animals.
Thyroidal biosynthesis was altered in a similar pattern by increasing doses of PTU if the drug was given on the third and fourth days after hypophys¬ ectomy and the animals killed on the fifth day, although DIT formation was more depressed by smaller doses than in animals hypophysectomized for the longer period (Fig. 4) Although the general pattern of the effect of graded doses of PTU on the formation of the radioiodinated materials in the thyroid glands of the thy¬ roxine-treated animals was similar to that observed in the hypophysectomized rats, there were certain differences. For instance, formation of iodothyronines was not completely abolished in the thyroxine-treated animals unless PTU was Ten µg of L-thyroxine were injected intraperitoneally once daily for 7 days before autopsy.
* Mean ± standard error. (log-log plot). given in addition. Also, although DIT (Smith Sc Greer 1963 ). This phenomenon is apparently related to TSH stimula¬ tion of the thyroid since in both the hypophysectomized and thyroxine-treated rats formation of both MIT and DIT are equally sensitive to inhibition by propylthiouracil. This difference in the sensitivity of biosynthetic processes to PTU is also evident in thyroids from intact and hypophysectomized rats studied in vitro (Shimoda Sc Greer, unpublished data).
There is no immediately apparent explanation for these differences. In the TSH deficient thyroid, formation of MIT was more easily suppressed by PTU than in thyroids from intact animals. In contrast, the dose of PTU required to inhibit DIT (Kovacs 8c Vertes 1963).
Thyroidal radioiodine uptake after hypophysectomy reached a minimum of approximately 13°/o between the 4th and 8th day following pituitary ablation. This value is somewhat higher than had previously been found in our labora¬ tory, presumably because the animals had been receiving a low-iodine diet for one week preoperatively. It has been shown previously that the thyroidal con¬ tent of stable iodine is of great importance in determining the avidity of the thyroid for iodine in hypophysectomized animals (Halmi 1954; VanderLaan Sc C apian 1954) .
Larger doses of propylthiouracil caused a much greater depletion of inor¬ ganic iodide in the thyroids of thyroxine-treated than in the glands of hypo¬ physectomized or intact animals. Propylthiouracil is known to increase the renal clearance of iodide (Brown 1956 
